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Abstract

This study aims to describe the creative thinking of high school students in solving physics problems.
Creative thinking skills are crucial for developing long-term success and improving the quality of life. This
research is qualitative descriptive research, research methods used in research is a qualitative method,
participants in this study were students of class XI SMA IPA 2 and IPA 6, totaling 66 students, data obtained
from student's thinking creativity test instrument which is strengthened by data from student and teacher
interviews. Data analysis referred to three indicators of creativity used in the study: fluency, flexibility, and
originality. The results showed that the aspect of fluency exhibits the highest average proportion among
the characteristics of creative thinking, while the aspect of originality shows the lowest average proportion.
It is necessary to apply various kinds of learning models that are applied to be able to improve students'
creative thinking skills. Although there are some students with lower levels of creative thinking, it does not
imply that they lack creativity, as creativity can be fostered through other activities.
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Introduction

The rapid development of technology in contemporary times necessitates the acquisition of
creative and innovative skills across all facets of life. Creative individuals possess the ability to
perceive problems from diverse perspectives, enabling them to conceive novel solutions previously
unimagined. Moreover, creative individuals are more adept at identifying new opportunities and
generating innovative outputs required in this era. Conversely, professions involving decision-
making, planning, and creative work are less susceptible to technological displacement. Hence, it is
imperative to foster creativity in children from an early age. Education assumes a pivotal role in
equipping students with creative thinking abilities, enabling them to navigate global challenges and
thrive in a competitive world. Consequently, education should emphasize the development of
students' potential in areas encompassing spirituality, character, intelligence, and skills that meet
societal demands. With the evolving landscape, education must adapt to students' needs and foster
creativity and innovation. Teachers, driven by social interactions and technological advancements,
should harness their abilities to nurture creative individuals who can contribute positively to
society (Navarrete, 2013).

Despite the indispensable nature of creative thinking skills for long-term success and an

enhanced quality of life, they are often overlooked within classrooms (Newcombe, 2014).
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Therefore, there is a pressing need for a creative thinking instrument capable of assessing students'
creative thinking abilities and encouraging their active participation in problem-solving endeavors.
Creative thinking holds tremendous value across various domains as it stimulates innovation
and enables individuals to generate fresh ideas rooted in their own cognition. Cultivating creative
thinking skills promotes active engagement and the expression of diverse opinions, establishing it
as a life skill that profoundly impacts one's quality of life and long-term success (Y1ildirim, 2010).

Relevant prior research includes a study conducted by Puspa Armandita (2017) that examined
students' creative thinking skills in problem-solving related to optics. The research utilized
qualitative analysis and revealed that evaluative thinking skills exhibited the highest proportion,
while original thinking and flexible thinking skills had the lowest average proportions. In another
study, Astuti and Adi Nugroho (2018) employed quantitative descriptive research, utilizing written
tests and statistical analysis. They found a positive correlation between critical and creative
thinking skills and students' ability to solve physics problems. Furthermore, Susilawati and
Kaniawati (2017) utilized qualitative analysis, specifically content analysis, to evaluate students'
physics essay assessments and observe the learning process. The study revealed that students
demonstrated creative thinking abilities by generating original ideas, connecting physics concepts
to everyday experiences, and offering alternative solutions to physics problems.

Based on observations conducted at one of senior high school in Medan regarding students'
creative thinking skills, several findings were obtained. Firstly, it was discovered that the utilization
of creative thinking questions within the school curriculum is still infrequent. Secondly, the
effectiveness of the existing learning model in fostering creative thinking skills has not been
adequately developed. Lastly, although the lack of utilization of creative thinking instruments does
not necessarily imply a lack of creative skills among students, it emphasizes the absence of
measurement and assessment in this particular area. Consequently, the researcher emphasizes the
identified issues and formulates the following research problems: 1) How can the description of
students' creative thinking abilities be captured through tests? 2) The tests employed should possess
the capability to depict students' creative thinking skills. 3) The validation and reliability of the test
instruments specifically applied to optical material physics need to be assessed.

The research aims to accomplish the following objectives: 1) To provide a comprehensive
depiction of students' creative thinking skills in the context of Optical material. 2) To evaluate the
quality of the test instruments in effectively measuring students' creative thinking abilities. 3) To

determine the feasibility of the test instruments used, with a specific focus on validation and
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reliability, within the domain of optical material physics.
Methods

This research employs a qualitative descriptive approach, which is a fundamental research
method utilized to describe the phenomenon of learning outcomes under investigation (Sugiyono,
2018). The research was conducted at a selected class of the XI grade in Medan State Senior High
School. Based on previous observations, the participants in this study consisted of students from
both Class XI MIPA 2 and MIPA 6, both of which had completed the Optics course. The selection
of participants was carried out using purposive sampling, taking into account various factors such
as students' enrollment in the specific class and recommendations from subject teachers.

The research utilized two instruments, namely a description test to assess students' thinking
creativity and an interview guide for students. The data analysis process employed Miles and
Huberman's approach, which involves a systematic analysis and interpretation of data (Saldana,
2015). The analysis process consisted of three main stages: data reduction, data presentation, and
drawing conclusions.

Data collection techniques are essential for gathering relevant and accurate materials that
align with the research purpose. In this study, data collection techniques included tests and
interviews. The assessment instrument employed a rubric with a 1-4 scale, which referred to
indicators of creative thinking. The data collection process involved administering essay tests to
students. Subsequently, four students were selected, comprising two with high creative abilities and
two with low creative abilities. The students' essay test responses were analyzed based on the
accuracy of their answers, aided by assessment guidelines. The analysis focused on the four
creativity indicators used in the learning process: fluency, flexibility, originality, and elaboration.
Results and Discussion

The number of classes used as research subjects there are two classes, namely class XI MIPA

2 and XI MIPA 6, with a total of 66 students.
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Figure 1. Score of each indicator for both classes
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Figure 1, presents the overall results of each indicator for the two classes. The analysis shows
that students have a relatively good ability to think creatively in terms of fluency with an average
score of 19.9, as they can generate multiple answers or ideas for a given problem. However, there
is room for improvement in encouraging students to explore alternative answers or ideas. This
finding is consistent with a previous study by (Fitriyani & Indrawati, 2018), found that the ability
to think fluently by 71% which reported a high fluency thinking ability due to students' prior
exposure to similar problems. Overall, the results indicate that students possess the capacity for
creative and fluent thinking when provided with suitable problem-solving tasks.

The aspects of flexibility and elaboration display low levels of performance with an average
score of 19.1 and 19,2 out of 66 students, as students are required to generate a variety of ideas and
adapt their thinking approaches, as well as provide detailed explanations. Similar findings were
reported in research by (Puspa Armandita, 2017), it was found that in the aspect of flexibility the
percentage was 64% out of 30 students which shows that students especially face difficulties in
generating varied ideas. While their elaborative thinking skills show some improvement, most
students still struggle with the accuracy and effectiveness of problem solving.

In addition, the originality aspect exhibits the lowest level of creative thinking ability among
students, as indicated by an average score of 18.2 out of 66. This aligns with (Astuti & Adi Nugroho,
2018) research, which found that originality had the lowest performance at 57%. The low
percentage highlights a lack of sensitivity in students' responses to the questions. Sensitivity to the
questions plays a vital role in fostering creative thinking and generating novel ideas.

Previously conducted research, the researcher tested the validated question instrument using
Kappa Cohen with the validity of the questions in the valid (moderate) category and the questions
also received very high reliability values, so that the questions that could be used in this study

totaled 10 questions.

Figure 2. Percentage of Creative Thinking Skills of Both Classes
Based on the figure it can be seen that as many as 6% or 2 students have sufficient creative

thinking skills, namely 88% or as many as 29 students have the ability to think creatively, and as
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many as 6% or 2 students have the ability to think very creatively. Based on the calculation of the
data that has been done, the two classes have an overall average score of 27.1. Class XI IPA 2 gets
an overall score of 19.7. This shows that class XI IPA 2 scored below the average value of the two
classes. Nevertheless, based on the data in Figure 4.6, the ability to think creatively in class XI IPA
2 is classified as creative at 88%.

While class XI IPA 6 as 12% or 4 students have sufficient creative thinking skills, 79% or as
many as 26 students have the ability to think creatively, and as many as 9% or 3 students have the
ability to think very creatively. Based on the calculation of the data that has been done, the two
classes have an overall average score of 20.1. Meanwhile, class XI IPA 6 obtained an overall score
of 19.9. This shows that class XI IPA 6 scored above the average value of the two classes. While the
ability to think creatively in class XI IPA 6 is classified as creative, namely 88%. The percentage of
students who can think creatively in class XI IPA 6 is also greater than in class XI IPA 2, which is
9%.

Based on question number 1, students are faced with an introduction to the types of lenses
from simple experiments, students are asked to represent, analyze, and describe types of lenses
through simple experiments. Students provide many ideas for answers to find out the type of lens
through a simple experiment. In questions number 2 and number 8, students are faced with giving
ideas to design glasses to reduce glare on motorists and consider solving problems in these questions.

Then in numbers 3,4,6, 9, and 10, these five questions require students to provide many ideas
from various points of view regarding the concept of light dispersion, the rainbow phenomenon,
and its application in everyday life. Students who can understand thoroughly related to light
dispersion material will be able to solve this problem well. In problem number 5, students are faced
with a more imaginative way of designing a tool that can measure the speed of light. This question
requires students to have high creativity, it is evident that several student's answers are unique. In
problem number 10, students are given a question about how to design a camera position, students

must make more than one design. However, students are only able to make one series of designs.

CONCLUSION

Based on the results of the research that has been done, the creative thinking skills of class
XTI students can be categorized as moderate and quite good. Even though there are some students
who have a low level of creative thinking, it does not mean they are less creative, because creativity

can be fostered through other activities. The fluency aspect shows the highest average proportion
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among the characteristics of creative thinking, while the originality aspect shows the lowest
average proportion. The test instrument is feasible to use with the Cohen's kappa coefficient in the
category of valid and very high reliability so that the instrument can be used. The suggestions that
can be given in this study are that it is necessary to apply various kinds of learning models that are

applied to be able to improve students' creative thinking skills.
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